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Temporal and Spatial Distribution Characteristics of Cloud-to-Ground
Lightning Activity in Aletai Region and Influencing Factors

FAN Xing', FAN Xiaonian®, LIU Zhaoxu', ZHANG Han'
(1. The lightning Protection Center of Xinjiang Uygur Autonomous Region, Urumqi 830000, China;2. State Grid Xinjiang Electric Power
Company Limited Urumqi Power Supply Company, Urumqi 830000, China)

Abstract; To better understand the temporal and spatial distribution characteristics of cloud-to-ground lightning in the
Aletai region in recent years and its influencing factors, cloud-to-ground lightning positioning monitoring data, meteoro-
logical parameters, and DEM elevations in the Aletai region from 2013 to 2021 were used to analyze the cloud-to-ground
lightning in Aletai by methods such as through inverse distance weighting method and Pearson correlation analysis. The
results show that the annual average proportion of negative clouds to ground lightning is 89.03% , and the annual aver-
age proportion of daytime clouds to ground lightning is 64.48% . The monthly changes of positive cloud-to-ground light-
ning negative cloud-to-ground lightning and total cloud-to-ground lightning frequency were all in a single-peaked pattern.
The overall daily changes in total cloud-to-ground lightning and negative cloud-to-ground lightning frequency were M-
shaped. The main occurrence time of total cloud-to-ground lightning frequency is 14:00-18.00. The percentages of pos-
itive and negative ground lightning in the Aletai region are single-peaked, and both peak in the 20-40 kA range. The
northern part of the Aletai region is the area with a high value of cloud-to-ground lightning density. The cloud-to-ground
lightning frequency, cloud-to-ground lightning current intensity, and altitude passed the significance test. Cloud-to-
ground lightning frequency, mean temperature, mean relative humidity, precipitation, and 2-minute mean wind speed
all passed the significance test.

Keywords : Aletai region; the cloud-to-ground lightning density ;influencing factors ; correlation analysis



